1. Dispersers are often not a random draw from a population, dispersal propensity being conditional on individual phenotypic traits and local contexts. This non-randomness consequently results in phenotypic differences between dispersers and non-dispersers and, in the context of biological invasions, in an invasion front made of individuals with a biased phenotype. This bias of phenotypes at the front may subsequently modulate the strength of ecological effects of an invasive species on invaded communities.
dispersal) at each of three dispersal steps: departure, transience and settlement (Benard & McCauley, 2008; Bowler & Benton, 2005; Clobert et al., 2009; Lowe & McPeek, 2014) . Interindividual variability in dispersal has been associated with differences in various ecologically important, phenotypic traits (e.g. morphology, physiology, behaviour) which imply variation in fitness in specific environments and therefore non-random movements, conditional on other phenotypic traits and local conditions. This non-randomness consequently results in phenotypic differences between dispersers and non-dispersers (i.e. enabling, enhancing and matching traits, and covariances between dispersal decisions and a suite of phenotypic traits (i.e. dispersal syndromes, Clobert et al., 2009 ). This non-randomness can strongly influence ecological processes in particular the dynamics of spatially structured populations and communities in a currently changing world Edelaar & Bolnick, 2012; Jacob, Bestion, Legrand, Clobert, & Cote, 2015) .
In particular, non-random dispersal might be a key component of invasive species' movements through an invaded landscape (Cote, Clobert, Brodin, Fogarty, & Sih, 2010) . Invasive species are species transported by humans beyond their native areas, spreading from the point of introduction, becoming abundant and having large negative impacts on a wide range of native species (Lockwood, Hoopes, & Marchetti, 2013) . A major challenge is therefore to understand the drivers of invasive spread and ecological impacts in order to predict and control future threats. A recent line of research considers trait variation as an important driver of the speed and impacts of invasion (Chapple, Simmonds, & Wong, 2012; Forsman, 2014; González-Suárez, Bacher, & Jeschke, 2015; Juette, Cucherousset, & Cote, 2014; Sih, Cote, Evans, Fogarty, & Pruitt, 2012) . Phenotypic differences are indeed observed between conspecific individuals from native and invaded areas and furthermore between individuals from areas that were invaded long ago vs. recently invaded areas (Chapple et al., 2012; Gruber, Brown, Whiting, & Shine, 2017) . For example, individuals in invaded ranges can be bolder, more voracious and more aggressive than individuals in the native range (e.g. signal crayfish Pacifastacus leniusculus, Pintor, Sih, & Bauer, 2008) . Such differences along an invasion gradient can be created by a variation among phenotypes in, for example, their tendency to approach human infrastructures, their survival or reproduction in recently colonized habitats and in dispersal inclination during spread (Chapple et al., 2012; Juette et al., 2014) .
Non-random dispersal can therefore create phenotypic differences between individuals populating recently and anciently invaded areas (Clobert et al., 2009; Cote, Clobert, et al., 2010) . This biased composition of phenotypic traits at the invasion front could in turn strongly affect impacts on invaded native communities and ecosystems (Juette et al., 2014) .
Dispersers and residents may differ in various behavioural, physiological, morphological and life-history traits (Bowler & Benton, 2005; Clobert et al., 2009; and these phenotypic differences could affect how they influence community functioning. Indeed, growing evidence suggests that phenotypic variation can shape interactions with other species including prey, predators and competitors (Bolnick et al., 2011; Harmon et al., 2009; Juette et al., 2014; Sih et al., 2012; Violle et al., 2012; Wolf & Weissing, 2012) . Among phenotypic traits, consistent behavioural differences (aka personality traits, behavioural types) could produce a biased composition of individuals at the invasion front through a covariation between dispersal propensity and behavioural types (Chapple et al., 2012; Cote, Clobert, et al., 2010; Juette et al., 2014) . Behavioural types are related to life-history traits (e.g. survival, growth, reproduction, Biro & Stamps, 2008; Smith & Blumstein, 2008) and to the strength of interspecific interactions (e.g. predation, competition, Belgrad & Griffen, 2016; McGhee, Pintor, & Alison, 2013; Nannini & Wahl, 2016; Pruitt, Cote, & Ferrari, 2012; Toscano, Gownaris, Heerhartz, & Monaco, 2016) . For example, the personality composition of wolf spider (Pardosa milvina) populations can generate variation in prey abundances and communities (Royauté & Pruitt, 2015) . However, despite an increasing number of studies on behavioural composition at the front of invasions (Chapple et al., 2012) , no study to date has experimentally examined the impact of biased behavioural types in invaders on invaded communities.
Here, we experimentally studied the impact of phenotypedependent dispersal, specifically a covariation between dispersal propensity and behavioural types, in the invasive western mosquitofish (Gambusia affinis) on their prey community. The western mosquitofish has been introduced for mosquito-control world-wide and, because of its efficient dispersal ability (Brown, 1987; Díez-del-Molino et al., 2016) and its tolerance to diverse environmental conditions (Pyke, 2005) , has spread successfully to over 40 countries, causing strong negative impacts on native communities world-wide (Courtenay & Meffe, 1989) . Understanding the mechanisms behind its invasion success has therefore become an important issue. While colonization has been suggested to result from non-random dispersal three decades ago (Brown, 1987) , we showed recently that dispersal behaviour varies among individuals in a repeatable manner and is linked to betweenindividual differences in behaviour (Cote, Fogarty, Brodin, Weinersmith, & Sih, 2011; Cote, Fogarty, Tymen, Sih, & Brodin, 2013; Cote, Fogarty, Weinersmith, Brodin, & Sih, 2010) . These studies suggest that invaders, individuals leading the spread, are indeed a non-random subset of populations and display specific behavioural attributes. To test the impacts of a behaviourally non-random subset of individuals on invaded communities, we used dispersal assays in artificial streams to identify dispersers and residents among individuals with known behavioural types. Instead of artificially creating non-random groups with specific phenotypes, we used the selective filtering of phenotypes (i.e. non-random dispersal) generated by the dispersal process to produce groups of "dispersers" and "residents" (i.e. non-dispersers). We then tested for differential impacts of disperser vs. resident foraging groups on prey by placing groups of either resident or dispersing fish into standardized artificial mesocosms and monitoring invertebrate densities over about 2 months. If disperser and resident groups have different impacts on prey communities, it means that dispersal was not random with regard to all phenotypic traits. Because we also quantified the behavioural types of all individuals, we were able to assess the effect of both group dispersal type (i.e. "invasiveness") and behavioural types on invertebrate abundances. We predicted that groups of dispersers should have a stronger impact on invertebrate abundance because behavioural types associated with dispersal propensity and invasiveness are also linked with higher foraging rates (Biro & Stamps, 2008; Reale, Reader, Sol, McDougall, & Dingemanse, 2007) . We therefore also expect that the difference in impact between groups will be explained, at least in part, by behavioural differences between groups.
To test these predictions, we used a two-step approach, first analysing the differences in impacts between resident and dispersing fish, and then examining relationships between fish phenotypic traits potentially linked to dispersal propensity and impacts on the invertebrate community.
| MATERIALS AND METHODS

| Overview of the dispersal study
We used 182 mosquitofish (130 females, 52 males) that were part of the 472 fish used in a previous study on personality-dependent dispersal . They were transported from the Sacramento- Each fish received a randomly assigned unique identifier by injecting one of four colours (yellow, orange, blue or red) subcutaneously into four locations on the caudal peduncle (two on each side). Fish were allowed to recover from anaesthesia in an opaque bucket before being transferred back to their home aquaria.
One night before behavioural observations began, individual mosquitofish were placed in 37.9 L aquaria, with 30 L of well water, a 12 cm piece of 5 cm diameter PVC pipe that served as refuge and an airstone. Twenty females and 10 males were run through personality characterizations each day. In Cote et al. (2011) , 472 individuals were observed over four blocks of 4 days, but in the present study only fish from the first two blocks of 118 individuals were used. We ran two behavioural assays to characterize behavioural types (sociability, boldness/exploration in novel environment) followed by an assay of dispersal tendency measured in artificial streams .
First, we recorded the amount of time spent near a shoal of conspecifics as a measure of individual sociability . The assay was conducted in an aquarium (30 cm high × 25 cm wide × 50 cm long) filled to a depth of 13.6 cm with 17 L of well water and divided lengthwise into three compartments (two small and one large centre compartment) using two transparent glass partitions 12.5 cm away from each side wall. We used predetermined stimulus shoals comprised of 14 mosquitofish (seven females, seven males) introduced to one of the smaller compartments 1 hr before the experiments began, while the other small compartment was left empty as a control. Individual focal fish were then introduced into the centre of the larger compartment and allowed to acclimate for 10 min. The position of each focal fish was then continuously recorded for 10 min using Observer 2.01. The large compartment was divided with vertical marks every 2 cm; time spent shoaling was defined as time spent by the focal fish within the 2 cm closest to the stimulus shoal. When the assay was complete, individuals were returned to their individual home aquarium.
One hour after the sociability assay, boldness and exploration levels were assessed by recording behaviour in a novel environment : a well lit, opaque, white plastic tank (80 cm long × 80 cm wide × 20 cm high), filled with 10 cm of well water, and furnished with half flower pots that served as additional refuges in two corners.
Individual fish were added gently to an upright, cylindrical (9 cm diameter), black, opaque, covered refuge chamber placed on the opposite end from the flower pots. After 10 min, we remotely opened a 4 cm wide door on the refuge chamber, allowing fish access to the experimental arena. Trials ended either 5 min after fish left the refuge, or after 45 min (2,700 s). We considered that a fish exited a refuge when it stayed for >10 consecutive seconds out of refuge. Boldness was the difference between the log-transformed maximum time allowed for fish to exit the refuge and the log-transformed latency to exit from refuge [i.e. log (2700) -log (latency)]; shorter latency to exit indicates higher boldness. Exploratory tendency was quantified by area covered (see below), and activity was measured as % time spent moving during the 5 min after the fish exited the refuge . We performed a principal component analysis (PCA) with varimax rotation (Quinn & Keough, 2002) to define possible behavioural dimensions (see Cote et al., 2011 for more details). Fish that never emerged from the refuge were excluded from the PCA. We retained three factors explaining 95.2% of the variance and representing sociability, boldness, exploration and activity . Earlier work established that these behavioural scores are repeatable even over several months Cote et al., 2011) .
At the end of each observation day, mosquitofish were weighed to the nearest 0.001 g. Over 4 days/block, 30 fish were observed per day and were transferred to two 80-L fibreglass tanks (60 fish/tank).
Five days after the end of the behavioural assays, these two groups were placed in two different experimental streams at the CABA at the out into the riffle. Fish were allowed 2-hr acclimation in the pool after which the barrier was removed and fish were free to disperse or stay in the pool. After 24 hr, we collected all fish, recorded the pool in which each individual was captured and kept them in the laboratory for 7 days before running the mesocosm experiment.
| Mesocosm experiment
We selected 112 fish which stayed in pool 1 (i.e. residents) and 70 fish which were found in pools 2-5 (i.e. dispersers). With these fish, we created 16 groups of residents and 10 groups of dispersers. We created four groups with dispersers caught in pool 2, and six groups with dispersers from pool 3-5. Each group consisted of seven randomly chosen individuals (five females and two males). The 54 remaining fish were not used because they were mostly residents and we did not want to unbalance our experimental design towards groups of residents. To choose residents, we provided a random number to each resident fish on the datasheet, sorted the data according to random numbers and selected the first ones. After the pre-selection process, we picked all fish from their tank and kept the pre-selected ones. This method prevented us from picking residents that were easier to catch.
Mesocosms were created in 105-L plastic tubs (75 × 35 × 40 cm) containing two half flower pots and a standardized amount of green artificial vegetation (three submerged cubes of 20 × 20 × 20 cm). Ten days before releasing fish, each mesocosm was filled with dechlorinated tap water and inoculated with a local algal and invertebrate community (chironomids, cladocerans, copepods) by using 300 ml of water from an outdoor tank previously inoculated with water from a natural pond located at CABA. The source tank was stirred before each water sample to generate an even distribution of invertebrates and algae.
We sampled invertebrates from mesocosms three times: before releasing the fish, after 28 days and after 56 days. This time frame is long enough to cover a significant portion of a mosquitofish life span (Haynes & Cashner, 1995) and to see impacts on prey abundances, but short enough to have little or no change in mosquitofish population sizes. The latter is important because our goal was to test for differences in impacts due to differences in mosquitofish traits per se, before these traits influence mosquitofish population growth rates.
In this species, there are 3-5 weeks from fertilization and parturition and the age at maturity is around 1-2 months (Pyke, 2005) . On top of preventing increases in population size, our relatively short autumnal timeframe reduced changes in feeding diet related to sexual status and seasons (Crivelli & Boy, 1987) . Two months also matches the temporal dynamics observed in studies about population recovery from population extinctions induced by droughts and flooding (Chapman & Warburton, 2006; Jordan, Babbitt, & Mclvor, 1998; Ruetz, Trexler, Jordan, Loftus, & Perry, 2005) .
We sampled 1 L of water from each mesocosm using a plastic bottle after stirring the water in the entire water column for 1 min to suspend prey from the bottom and homogenize prey density in the water column. Right after stirring, we immersed a bottle, open on the top and bottom, closed the cap, inverted the bottle, removed it from the water and drained it through a sieve (mesh size = 0.2 mm) to collect invertebrates. Sampling was done blind with respect to treatments.
Invertebrates were stored in alcohol and later counted under a dissecting scope, dividing prey into the three categories that were originally inoculated into each mesocosm: cladocera, chironomids and copepods. The only other invertebrates collected were a few damselfly larvae (about 0.3 individuals per mesocosm); these were rare enough that we excluded them from the analyses. From abundances, we derived total invertebrate densities. Because we only had three prey types, we did not do analyses on community metrics. However, we provide an analysis of differential impacts on the three categories (see below). At the end of the experiment, we recorded the number of surviving fish in each mesocosm tank and weighed individual fish.
| Statistics
Every variable was standardized to zero mean and unit variance before analyses to avoid important differences in the scale of predictor variables (Grueber, Nakagawa, Laws, & Jamieson, 2011) .
| Phenotypic differences between disperser and resident groups
We analysed variables that could explain group dispersal type with a generalized model with a binomial distribution and a logit link using 
| Invertebrate densities
We first checked with a general mixed model that total invertebrate densities, including all types of prey, did not differ between dispersers' and residents' mesocosms at the beginning of the experiment. We then analysed invertebrate densities after 28 days and after 56 days in two steps. First, we used a mixed model to test for differences in these prey community metrics (at 28 and 56 days separately) between mesocosms containing resident and disperser groups. Models included group dispersal type, total fish biomass and initial value of the metric as fixed explicative variables and block identity as a random intercept.
We included total fish biomass (before the experiment for metrics at 28 days and after the experiment for metrics at 56 days) because it could have an important impact on prey abundances. We also checked for differences in the effects of group dispersal type on the densities in the different prey categories by running "repeated" analyses (see Appendix S1) using a mixed model, each repeat being the density of each prey category in a mesocosm. We used lmer procedure in R version 3.4.0 (Bates, Maechel, & Bolker, 2014; R Core Team, 2014) .
In a second step, we explored the mechanisms by which group dispersal type can impact prey communities. We analysed the influence of phenotypic differences between resident and disperser groups on invertebrate densities by exchanging group dispersal type in the models with behavioural traits potentially involved in group dispersal propensity. We ran general mixed models on prey densities at 28 days or 56 days. We fitted full models including the three mean behavioural scores, total biomass, the final group size and the sex ratio as continuous variables (centred and scaled), plus block identity as a random intercept. We compared this full model to all derived simpler models through AIC. When several models had close AICs (ΔAIC <2), we used a model averaging method following Grueber et al. (2011) , as implemented in the MuMIn R package (Bartoń, 2012) . We used mean body mass before the experiment to explain prey community metrics at 28 days and mean body mass at the end of the experiment to explain prey communities at 56 days. Mean body mass was unrelated to any behavioural traits (p > .23 for all). We also added final group size and sex ratio (i.e. number of males/total of number fish) as few fish died during these 56 days.
To further explore pathways of action, we ran a path analysis (Appendix S6) to model the relationship between group dispersal type, sociability, boldness, body mass and the density of invertebrates at 28 days. Given our relatively small sample size, we applied directional separation tests of path models with an AIC model selection procedure modified for path analyses and corrected for small sample size (AICc, Cardon, Loot, Grenouillet, & Blanchet, 2011; Shipley, 2013) .
This test relaxes several assumptions of path analyses, including large sample sizes (Shipley, 2013 ), but we still caution readers to not build a firm conclusion from these results alone.
For prey density at 0 days and at 28 days, there were two outlier points (both in resident groups) that we checked with a Grubbs test (0 days: G = 3.73, p < .001, 28 days: G = 3.73, p < .001, Appendix S2).
We removed these outliers for the analysis of density at 0, 28 and 56 days in order to obtain homoscedasticity on residuals and to prevent false-positive errors. The outliers were the highest invertebrate density scores of resident groups at both 0 and 28 days. Inclusion of these points would, if anything, strengthen the reported result (see Appendix S2). We checked, however, that qualitative results remained the same after including one or both outliers using nonparametric tests (see Appendix S2). We also log-transformed the density at 56 days to obtain homoscedasticity on residuals.
We used Wald χ 2 type II tests to estimate the significance of effects. Except for our analyses of explicative covariates, the models were simplified by using backward elimination of non-significant fixed terms, using a conservative threshold because of low sample size (p < .10). We checked for normality and homoscedasticity on residuals.
| RESULTS
In this study, dispersal behaviour depended on behavioural types and body mass of the individual . Disperser groups had a higher mean body mass and tended to have a lower mean sociability score in comparison to resident groups (Table 1) , while there were no significant differences for exploration and activity or boldness (Table 1 ).
The invertebrate community was composed of chironomids, cladocerans and copepods. Invertebrate density did not differ between resident and disperser mesocosms at the beginning of the experiment (F 1,22 = 0.03, p = .87). The average density of invertebrates was 12.3 ± 1.9 individuals/L before we released fish groups, then dropped to 6.9 ± 0.7 individuals/L after 28 days and finally increased again to 57.4 ± 15.5 individuals/L after 56 days. After 28 days, the density of invertebrates were significantly lower in disperser groups (χ 2 = 4.99, df = 1, p = .025, Figure 1 ) but there was no effect of total fish biomass on prey (χ 2 = 0.002, df = 1, p = .968). A further analysis showed that group dispersal type affected different prey types in a similar way though the effect was weak on copepods that were less abundant (Appendix S1, Figure S1 ). After 56 days, there was, however, no significant difference in prey density between group types (χ 2 = 0.02, df = 1, p = .893) but instead total final fish biomass tended to affect prey density (χ 2 = 2.89, df = 1, p = .089, Appendix S4). After 28 and 56 days, the densities of invertebrates were not related to the initial density of invertebrates (p > .20 for all).
In a second step, we explored the covariates potentially explaining the effects of group dispersal type. To do so, we removed group dispersal type from models and instead included group average behavioural types, total mass, sex ratio and final group size (Tables S1-S3 ). A few fish died during these 56 days (0.54 ± 0.14 SE individual per group); however, the number of dead fish was not significantly included final fish density, sex ratio, mean sociability and exploration/activity score, but only the effect of fish density was significant while mean sociability and sex ratio only tended to be significant (see Appendix S4).
The selected causal models identified by path analysis included both direct links between group dispersal type and the density of invertebrate at 28 days and between group sociability and invertebrate density (see Appendix S6, Figure S3 ). This suggests that group dispersal type impacted prey communities both directly and through phenotypic differences, but caution should be exercised given the low sample size.
| DISCUSSION
Despite mounting empirical evidence of non-random dispersal, it is rarely incorporated into empirical and theoretical studies of spatially structured populations and communities Edelaar & Bolnick, 2012; Jacob et al., 2015) . Such a consideration is particularly needed in the field of ecological invasions because of the strong impacts of invasive species on native communities (Juette et al., 2014; Sih et al., 2012) . Here, we quantified the consequences of phenotype biased invasiveness on prey abundance in a mesocosm experiment.
We first investigated how dispersing and resident individuals differed in phenotype. Individuals at the front of an invasion may not be a non-random subset of the source population because the different stages of an invasion-transport and introduction, establishment and spread-can restrict successful invaders to specific phenotypes (Chapple et al., 2012; Juette et al., 2014) . For example, human transportation might bias invaders towards bolder and more exploratory individuals as they are more prone to enter human infrastructure (Chapple et al., 2012) . In this study, we focused on biases created during post-introduction spread by non-random dispersal. Following introduction/establishment, non-native species can spread by dispersing through the invaded landscape and phenotype-dependent dispersal can result in a biased distribution of phenotypes at the edge of range expansion. In the western mosquitofish, we previously showed that dispersal behaviour varied among individuals in a repeatable manner and was linked to between-individual differences in sociability that were repeatable over time Cote et al., 2011 Cote et al., , 2013 . In the present study, mosquitofish were first assayed for their behaviour (social tendency, exploration-activity, boldness), then for their dispersal behaviour and finally again for their behaviour after the mesocosm experiment .
We showed that dispersers were less social than residents and that social tendency were significantly repeatable over a large portion of their life (4 months). Hence, we hypothesize that asocial individuals will tend to lead the spread and therefore be the first to invade empty habitats (i.e. invaders).
Because individuals with different behavioural types often differ in their competitive and foraging abilities (Belgrad & Griffen, 2016; Biro & Stamps, 2008; Nannini & Wahl, 2016; Pruitt et al., 2012; Royauté & Pruitt, 2015; Toscano et al., 2016) , an invasion by a subset of individuals with specific behavioural types should have different ecological impacts than invasion by a group of random colonists. For instance, aggressiveness, sociability, activity and boldness have been shown to correlate with productivity traits (e.g. food intake, growth rate, fecundity and competitive ability, boldness activity: reviewed in Biro & Stamps, 2008; aggressiveness-sociability: Duckworth & Badyaev, 2007; Cote, Dreiss, & Clobert, 2008; Pruitt & Riechert, 2011) , merging productivity traits and behavioural syndromes into pace-of-life syndromes (Reale et al., 2010) . Through their simultaneous covariation with productivity traits and with dispersal tendencies, behavioural types could therefore shape the ecological impacts at the invasion front. For example, in western bluebirds, aggressive individuals have higher tendencies to colonize new habitats (Duckworth & Badyaev, 2007) and this behaviour-biased range expansion seems to explain the severe impact on a sister species, the mountain bluebird, leading to species displacement. Furthermore, personality-biased invasions should have consequences for native communities (Juette et al., 2014; Sih et al., 2012; Wolf & Weissing, 2012) . To our knowledge, evidence of such an effect is, however, still missing.
In a second step, we therefore tested whether disperser and resident groups have different impacts on a prey community and whether these impacts are mediated by the group's average phenotype (i.e. mean body mass, mean behavioural scores). We found that prey density after 4 weeks were lower in systems containing disperser groups than in systems containing groups made of residents; group dispersal type explaining 18% of the variance in prey density. These effects
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were likely due to a biased phenotype in disperser groups in comparison to resident groups. In our study, disperser groups were on average more asocial and heavier and both these differences may explain the impacts on prey communities. However, further analyses revealed that social tendency had a stronger impact on prey communities than body mass. Sociability and aggressiveness have long been incorporated into theoretical (Reale et al., 2007 (Reale et al., , 2010 and empirical studies (Ims, 1990; Myers & Krebs, 1971 ) about behavioural, dispersal and pace-oflife syndromes. It is thus not surprising that sociability can affect fish impacts on prey.
Our present study did not investigate the mechanisms underlying the effect of behavioural types on impacts on prey. Asocial fish may forage more, faster or more efficiently than social ones (Toscano et al., 2016) . They may also have a higher degree of individual specialization, resulting in a larger impact of the group on total prey abundance (Toscano et al., 2016) . We divided fish prey into three taxonomic categories: chironomids, copepods and cladocerans. This low taxonomic resolution prevented us from testing the impacts on community structure. However, cladocerans and chrinomids appeared more impacted by group dispersal type than copepods ( Figure S1 ). A more taxonomically detailed study is required to better assess whether the behaviour type of invaders can affect community structure, as shown in some non-invasive species (Pruitt & Modlmeier, 2015; Royauté & Pruitt, 2015) .
In our study, mean fish body mass did not influence their impacts on prey densities. While it is surprising, it is worth noting that differences between group types in fish biomass were small, particularly at the end of the study (5% of variation in total biomass per group). Prey densities were also unaffected by the fish's mean group boldness and exploration scores. This is also somewhat surprising as these behavioural traits are often linked to productivity (Biro & Stamps, 2008) and well embedded into pace-of-life syndromes (Reale et al., 2010) . However, correlations among behavioural, dispersal and productivity traits vary among species as does the paceof-life syndrome.
The path analysis further suggests that sociability partially drove the impacts on prey community, while body mass and boldness had no such effect and that group dispersal type had a direct effect above and beyond effects through the group's average sociability. This effect could be explained either by a phenotypic trait related to dispersal that was unmeasured and uncorrelated or only weakly correlated to measured phenotypic traits (e.g. metabolic rate, aggressiveness, foraging rate, McCauley, Brodin, & Hammond, 2010; Myles-Gonzalez, Burness, Yavno, Rooke, & Fox, 2015) or by a post-dispersal increase in hunger and foraging rate. As we did not measure all possible traits, e.g. morphological traits, metabolism or swimming speed, dispersers may also differ for these traits as shown in many other species (Bowler & Benton, 2005; Clobert et al., 2009; Ronce & Clobert, 2012) .
Our results are in line with predictions regarding links between individual phenotype, invasiveness and performance in an invasive context. Indeed, our design attempted to mimic an invasion context where dispersers settle in a novel habitat at very small population size (i.e. seven individuals). However, the observed effects on prey community density disappeared after 8 weeks. In an invasion context, impacts of initial invaders may be strongest directly after an invasion-event and gradually disappear along with the novelty of the conditions. Amongindividual differences in social tendency may for instance be pronounced in novel environments and may fade with the acclimation to these environments. Disperser and resident phenotypes may also respond plastically to the environmental conditions and as such become more similar with time. Such a reduced difference over time is for example what we observed for body mass. Individuals from resident groups were on average lighter but gained more weight than individuals in disperser groups, resulting in no difference on mean body group mass at the end of the experiment (F 1,25 = 1.65, p = .21). A similar plasticity may also influence average group social tendency and may tone impacts of dispersal type down. A few fish died over the course of the experiment and, even if this number was low, final population size was the most influential trait for prey density (Appendix S4). When controlling for population size in a full model, group mean sociability tended to still influence prey density after 8 weeks but to a lesser extent (Appendix S4). Lastly, invertebrates' populations increased substantially between 4 and 8 weeks in our experimental mesocosms and fish population sizes were likely too low to significantly impact invertebrate communities. Behavioural plasticity and changes in fish and invertebrates' population sizes are not mutually exclusive and likely all together explains the reduced impact of dispersal type on prey community after 8 weeks.
In this study, we experimentally explore potential mechanisms involved in the first phase of habitat colonization. On the short term, disperser groups induced a 40% lower prey density than resident groups which can be ecologically important for these early invasion stages.
This study should, however, be followed up with experiments and field monitoring on large temporal and spatial scales to ascertain the importance of such mechanisms. Over the long term, these impacts would depend on the temporal stability and the transmissibility across generations of the invader syndrome and its phenotypic components, and also on the ongoing supply of new invaders (e.g. asocial dispersers).
This ongoing supply may prolong observed initial impacts or modify the temporal dynamics of impacts through changes in group phenotypic composition. The colonization of new habitats can be made of successive dispersal waves with phenotypically different individuals and with different social behaviours . This could create a temporal dynamic in the phenotypic composition of colonizers which can strongly shape foraging efficiency and strategies (Farine, Montiglio, & Spiegel, 2015) . The group's phenotypic composition can also vary with local population dynamics, phenotypic plasticity, the selective process and seasonally. These changes can have consequences for fish diet (Crivelli & Boy, 1987) and therefore on prey community. Our current design simulated a simple invasion context with a low density of early colonizers and on a short autumnal time window. This reduced the likelihood of changes in population size, adaptation to local conditions or seasonal diet variation and matches the fast recovery from population extinctions induced by droughts and flooding through dispersal from the neighbourhood (Chapman & Warburton, 2006; Jordan et al., 1998; Ruetz et al., 2005) . For example, Chapman and Warburton (2006) showed that, in such a situation, the density remained very low for 2 months and then increased steadily through juvenile recruitment.
Interestingly, the proportion of juveniles/adults and the size of fish changed over time which could be explained by dispersal waves of different phenotypes or by local population dynamics. It reinforces the hypothesis that there might be a temporal dynamic in group composition which might result from the time-lags typical of invasion processes (Crooks, 2005) . Given the studies mentioned above, we believe that there will still be an important lag before an arrival of joiners or a phenotypic shift and that we can expect the observed impacts of invaders to last for some months.
Future studies could manipulate group mean and variation of phenotypic traits independently and differently over time (Biro, Abrahams, & Post, 2007) to tease apart the effects of group composition and its temporal dynamics independent of group dispersal type. However, such an approach has some downsides as it disrupts many traits associations and thus prevents one from testing the role of the overall "invader syndrome." A further step could involve manipulation of various environmental conditions to study context dependencies of invaders' phenotypes and their consequences for native communities. Indeed, the relationship between phenotypic traits and dispersal decisions vary depending on the ecological context in initial habitats. For instance, in mosquitofish, sociability was no longer related to dispersal tendency in a predation context (Cote et al., 2013) . Phenotypic biases in invaders should therefore vary with environmental conditions in both native and invaded areas.
Hence, to be able to predict ecological effects of an invasive species in a heterogeneous landscape, we need more studies including biotic and abiotic interactions in an invasion context. However, our results show the connection between dispersal propensity, intraspecific phenotypic variation and ecological effects and as such highlights the need to integrate intraspecific variation in dispersal strategies and dispersal syndromes into studies on invasion biology and management policies. 
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